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(54) FABRICATION OF SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE 

(57)Abstract: 

PURPOSE: To enhance the plotting accuracy while 
shortening the exposing time by employing a positive or 
negative electron beam resist selectively depending on 
the area of an integrated circuit and coating the surface 
of a chemical amplification system electron beam resist 
with a conductive polymer. 

CONSTITUTION: Positive and negative electron beam 
resists are employed selectively for the contact hole 
making process and the wiring forming process. When a 
contact hole is made, an insulating film 20 is deposited 
at first on the main plane of a semiconductor wafer 2 
and a chemical amplification system positive electron 
beam resist 21 is applied thereon. A positive polymer 22 
is further applied thereon and then the surface of the 
semiconductor wafer 2 is irradiated with an electron 
beam. Subsequently, the positive electron beam resist 
21 is baked. The semiconductor wafer 2 is washed with 
water to remove the conductive polymer 22 on the 
surface and then the positive electron beam resist 21 is 
developed using an organic solvent. Thereafter, the insulating film 20 is etched to make a 
contact hole 23 and then the positive electron beam resist 21 is removed. 
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[0 0 7 3] jKi^M€^tr-AUi;;^ b 2 1-^^ 
Wi^x V2 5 ±»c8»«tt!i* y -r- 2 2 S: 

J^^-r5c:t{;:J;"9. i£0^Stt^y^-2 2dsm^t' 20 

[0074] JJctC, A S I Cffl>'<'f jH— 7 L S I OKit 
[0 0 7 5] laeji. ^WjK-7L S I (O^gp^^-Tiji 

SHT?*>5. )fc*5, l2 7W:J|i3>f*:*^-«)H*Sr«l»U-C so 

[0 0 7 6] ia6jci^-r.i:5J-. «^«pM<o^JgfBV- 

V =^>mti^hti:^m^»tm<oy^-/u mmmi o 3 

[0 0 7 7] y><-ji^h'tfmmio3(DTmat. ¥^ 40 
1 0 0 J: 5 LT p MO^-Y^^'W';^ h 

f^it-i. pS!^o»1t-<--;^^«i 0 5. pm(D^yyh-< 

-:^m^l 0 6io<fct/nMO=i U^^ffittbL^^l 0 8 
ii^B^-fhtiX^^^^o 0 5^\C 

it. nSO^t^ y^^^l 0 7d5a:{t^ixrVN^o 
riX?>3i^*>.i$r^^Jio7. ^ftt-<-;^««Ei 0 

v^Y/^S 1 0 2(0#^i:, mj^^mi 0 1;&>?>/£S3U 50 
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^^m^t\z^^X. npnS!<^/M3K-7 hy^'v^;^ 

[0 0 7 8] ±fa/W^}^-7 hyyi^:^^^:^^^^^, 
X(D^xmx^. 7;*- ^•^x^5^S^fflv^fc3tt8:fg||3t^^^ 

[0 0 7 9] hyyi^^^(DJ^^^y^ h'7:^^^m\^^ 

[0 0 80] Il6t;i^-r<t y^-/\^vmmmio 

0 6. 0 7*5j:t;3 W^^Slttlb«i«l 

0 8(7)^>!rjC^j^;LTSj^7Ll 0 9 a. 10 9b, 10 
9 c;65K:ttfe;h.TV>-5o i/^ :7 h^-:^®^ 1 0 
6|cr:i. Sa^M 0 9 a*iiLT#jfeSi/y ^i^Kd^ib 
*'5-<-^3llllLS^1110;^sS5JB^^?i^rv^So *b 

tH, :^^yi5^®*i!cl0 7±JC(i^^^v^y=i>'JR;&^t/£ 

^:^^y^mMi 1 l;6SS^^te>i^•rv^-5o 
[0 0 8 1] ilE^H^-zuKlftSKl 0 3<^±WCW:, 

miti^v =^'^mf}^h^£^itmmi 12, 11 st^wib 

4xTl^5o wn^tOiteiidgl 1 2, 1 1 Sizn. -<-7. 

1 0. =^^y^mmi 1 1. ^^t^^iJ^sittj 

U«l«10 8(O#/rj;i»jCLTStt?Lll4, 116, 

1 1 8;d5^itbtt-CVNSo rixt>(DSJSg7Ll 14, 11 
6. 1 1 8f:i. StrlBia 1 L/c*&. i-*:b"b;i^v?M 

[0 0 8 2) ::nf50^M7Ll 1 4, 116, 118^ 

-e^?i^ J: 5 ?i^'g'^c*3v^T < ?^^-t-6 ^5 

^tet^<f5p ?:^:jb\ g^j^?Ll 1 4, 116, 118$r9B 

m^:^^^mmLXhX\^\ 

[0 0 8 3] ±is-<->^?im Lffiffi 1 1 0 \at. mmn 
1 1 4i:mzxmx.\iA\m>h^^^mis^^^^sm 

1 1 St^mH^^tlX^^^o ^tc. 1 11- 

I*, ^mii 1 eirmcxmiM^^/^B^e^i 1 7255^ 

jgg^nTi^So =3U>^i$^Sitatffl«i 0 81;:: 

i±. SjffiTLi 1 8 43j:i;tttriaj»jK?Li 0 9 c imcxm 
im?^^^^sd,mi 1 9^5gjgg$tt-cv^^o 

[0 0 8 4] ±iami®>^'>'HE«l 1 5, 117, 1 



(9) 



7 - 2 3 5 4 7 7 



[0 0 8 51 ±E®i®^^/^E*|i 1 5, 117, 1 
190±St;iH. mt^>V =^:ymtSOG io 

2 0i65K^t?>^^Tv^5o soGMtt;^ tfv-M^jfe-eiia 

^{bv-y ^'VlRtK^kv^y^^lSttT^yX-rcv- 
[0 0 8 6] h^mmmmi 2 o(o±s(cii, t^ij^a 

>'HajtlP5 7 0iajft8 2 a~8 2 f Ji. «»|;tlJ5 mtf 

^'^-eS. 5 M^ll|3@^#LTV^5o wtL^COiaift 8 2 a ~ 20 

8 2 f Ji. :^^^mM'i')f-J>.ui/:?^ hSrv;^i7t;iUfc3: 

[0 0 8 7] ±ffim2s^^/V'EiSi8 2 all. wmmk 
mi 2 0 \miL^f\^ti^mfi 1 2 2 ^ii cr mris^ 1 m 

/^/^iMIi 1 9^c:jgjgg$^^rv^-5o w(D^j^?Ll 2 2 

rSlK^Ll 2 2(OrtgSI;i*3ltSm2l^i?/UiB«ft8 2 a 

Sjg^Ll 2 2 It, hSr-7>^i5^l;i 

[0 0 8 8] ±IB|| 21^^/1-12?^ 8 2 aO±@|::il, 
HtrESMiffei^l 2 0 ^l^«OSffiffiji:Kl 2 
fctLTV^So SMif6»Kl 2 3(0±Slcil. ^JxtfAl 
IS^6*6>*5i^3S^^v^ialft8 3 a. 8 3 b. 8 3cdS 
WLnhfiX\i^^o ia7|c^i-J: 5I-. m3®^i5^/WiBj|* 
»5 9ii. ±^c|^0coxtll^*I«l^-^BoTjSIS:^ti^-Cv^ 

So ^3gp<t5^/V'ffijtfti¥5 9(OiBjBl8 3 a-'S 3 hll. 

5 //mt-^y^^-CS. 5 Mmipg^^t. ffii:iS»c<^ifc:^^t-/C 

\ihflfz.^^EMX*hho me>Oia«S8 3 a-'8 3 40 
f. 8 3X11, ;^;tfS!m^lf-i^U'i^;^ hSr-^^^^^li^U 

[0 0 8 9] ±E®3Sp«i?/HBj»8 3 alt. 
Ki 2 3|;iBaK$ixfeSiK7Li 2 5S:iii:TffilEm2S 
p« i?/i-iajj68 2 a tcSlBI*i^TV^-5o rcDg^«K?Ll 2 5 
It. ^v^Mm^K^-Ai^^;?;^ hSr-^;^^|cL^3i^/^>' 

[0 0 9 0] ±|BfS3Ji^^/UiajjS8 3 a, 83b. 8 

3 c(;D±®l;:it, fltllESPflJfe^Ki 2 0, i2 3^f^^ 
<^)iPBljf6SiSll 2 6;6SKlt?>*vTV^-5, SRIte»iei 2 so 
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6<0±aiClt. 0»J;tfJAlK;5*5>*S»4B;^^/UiSj» 
8 1a. 8 1b, 8 1 c;i5g9:Jtt>tLTV>5o 
(00 9 1] ia7li*i-J;5t-. «4l^^/Hfij8l8¥6 
lit. ±ici^ia(^Ytt*i6]ic}&oT®i9:Sixrv>So IS 
4Sy^yuia»i¥6 io5'f3. iatfts 1 a -8 1 git. 

^n^tis 0-200/1 m*i(7)maiiBi^*)tits2pmiE 

IBifil (ECL(fl]IS<04&^lt. VESL =-4V, VEE=- 

3V, vn=-2v. vcci.vcc2.vcc3 =ov) -efe 

So iail8 1 a-8 1 g(7)|^i?lt2 jum. wtbf><^ga«l 

;^-<-;^it2 /zmT^fcSo "iysi. iajii84Yit. 

tVJd^l 0 Mnii|lCO^«iB*|TfeSo rtlb(DEi»8 1a 

--Slg, 8 4Ylt. hSr-^;^ 

lO 0 9 2] ±lEm4^7«^>'Haiil8 1 a, 8 1b. 8 
1 ciOiSlclt. JfejgiKl 2 8;dS*S5pfi^kSrB6«jt L 
rfiS:ite>ixTV>5o rtOftigUKl 2 8lt. W:tffife{kv' 
y ='>'Kco/<><r;^:^>'^>jyi$^fe. 7'7X-rcvDi:;^/N' 

V^|t. fifJECVDt;^^'?y^a:5/^>-^Offl^|Cj:l9 
fl^fife^;h.SP SG (Phospho- Silicate Glass) B S 
G (Boro- Silicate Glass) 1^. BPSG (Boro- Phospho 
-Silicate Glass)IK*^60v'y 'jr- h ;tf 7XKSrffi^/^S 
rtfeBTIg-efeSo r(^il6iedKl2 8lcJ:oT«4S;^ 

t5^/l-E^8 1a, 8 1b, 8 1 cM<^f»:dSa«>e>H. ite 

igdi[i 2 8(oSBiti$if5pa/^)y^ffi(-;is« 

[0 0 9 3] iElfejftiBil 2 8<D±JilC|t. T^^X-^C 
V D feic J; Jta y 3 1 2 9 d^KIt 
tt. $^|;i^(0±Si;iit; :/^X-rcvDifelc:J:f9i«a 
StLfc^fkv-y aV^lKl 3 0755Klt^^^^rv^So 
r. w^xfc^jki^ya^-Ki 2 9. il{kixy=i:^iRi3 
o(^iig]K{cj:or^^f*:£Si 0 oo^®^{%»-rs 

/<5,.>-<^.>3>^^l 3 l:^5«^^i^rv^So 
[ 0 0 9 4 1 fltrlE L7t <t 5 i;itaiBjfej&ig 1 2 8 <D^m\t 
W'mt^fix\^^hit}h. ^{kvy 3 vMi 2 gcoMj^is 

So ^<r>±^^ LSl<D^^>y^-i^tLX. a^tttfii: 

[0 0 9 5] ^kic:, :y-r > • ^7Ji>F^;^^icj:scMOS 

3/^RAM (SRAM) (^StjgXglCjiffl L 
fc*^i6«ai(r)M5i:&ffiS:0 8 1 4 «:fflv^riftMi- 

So 

[0 0 9 6] lasit. :y>r:^- ^^^/U-T'D-iry^lCjlSn 

T. 2 0 0ftn- SOi/y 3>^J^^?5>t,/^5^5Si*:S 
fi. 2 6 0 nltnM^>^/K 2 6 0 p It pSi^^i^/^Tfc 
So 

[0 0 9 7] 0 9 It. ^ti\zm<^-hmjst:/^'^^^ 



(10) 



^mW- 7-235477 



17 

>r:4-vaA(cj;>)«-MOSFET(oy-;^. h^u^yi 

-/I- KKIbJK. 2 6 2 n^XXl2 6 2 p fty- HK^b 
2 6 4 nlo<tt;2 6 4 ptt-ttt^tlnSiSJ:!/? 

[0 0 9 81 miQit. mrm^s^mwM^^±^^xx^ 

Sr^-fo lll2l-:feV>T. 2 6 5 ft^Wjfgjg:K, 2 6 6\t 
^^^Gi^]) 2 6 6 rf^, SRAM^^Uir/U io 

[0 0 9 9] 01 ;^tf>';^>'^7:^tc:J:5¥m 

T. 2 6 7fi;^I::'>'2f->i/^;^JK, 2 6 8a«^^ft:S 
«200i:OSjK7L. 268bJt. ^m&i^'J=^>SM 
2 6 6 ^±li:(^^iggdFLTfcSo 
[0 1 0 0] 01 211, ®-®A 1 iai6SJgfiK7^n-tx4r 
:^i-o I^I2I^C*5^^T, 2 6 9\tm-MA 1 IS^Tfo^o 

loioi] igi3ji> ii-aAiiai»2 6 9±(DSra 

Sr^-fo ^^0^CioV^T. 2 7 0(m— SA 1 iEife2 6 9 

±<Dmf^'it&fm. 2 7 1 jtg^jf^as:^ Lr^-g a i ga 

i»2 6 9 i:SjK*ii.^i^z:SA 1 ia»-Cfo5o 
[0 10 2] 01 4H. ^rSA 1 ia^2 7 i±co:7r 

^;l*3V^T, 2 7 2\tyT'<^/^' ^<yi^^—i^B>'fl^'r^ 
[0 1 0 3] 01 ±ISSRAM(7)SSat7'ni?;^(D 

^^31/1.2 6 0 nt/d?5-<#gB^l^^*StSr«)J:5 
mti^})^>'m {^^«^St£±) {c>^;^hl^i;^;^h 

[0 10 4] p^:y^/\- ' y:t hJL^^F 3\1i, pM^^^>'^ 
2 6 0 p O^^r^yP • ;^ h yym^irM^'T^timc, ao 
n®»>aiyU2 6 0 n±i:Wimrf'^y :t h hK«r^^• 
^^-y/i-5XS. y-h • hXSP4»l. 
hmffi2 6 3 n, 2 6 3 pSr/<i$^— ^^^-r^jfcJbtC^ 

Sr/-?^-;:::/>/-t-'5XS-C*>5o 
[0 10 5] nf'-^^/U • :7;^ hXSP 511. n^-r^ 
>'Uffl?JtC>/- h®ffi2 6 3n^-^>^i5^tCtTnM^*Bi^$r 

3fvttA1-Sfc«>t-p^-v*/W'Wc:7;i- huv?;^ 
^^^•^-:=^>'^-r6X@. p^-v;^/u • :7;*- hXgP 6 
(i. iS?t;ip^-^*/m!j(::y"-hffifiE2 6 3 p^-^^^^lw 50 
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t r p M^^fiife ;*-:^ftA-r -5 «) n ^ -^^^/HSy ic 

[0 10 6] ^^ffii^y yic hxsP7fi, #Jig 

S V y =3 ^^E« 2 6 6 ifctt^jefa V y n 2 6 

6r (010) hfl^%ZM^^^'y')^vm^^<^- 

{zy:^ h i^i^^ hl^i:^<^-='y^'r^xm. R • y:t 

hXSPSJi. #^JfeS^>y =i^-S5SSl2 6 6 r (01 

0) ±^y;thi-i>:^hmvmtLtz^m-^'t(D^(D^ 

[0107] hXSP 911. ^^f*:S 

«200. y-;^. KU^>'2 6 4 n, 2 6 4p, 

-SAliSiSft (Al-l) 2 6 9t(03>'^^ hSrfcS 
fci?>0^^?l 268a, 268b (011) ^Jj^^r^ 
fci^(r>y:t h i^v^;^ h • v^r/Ki^ • T^n-fex^cJ: 

/'«^-:=:^^i-5XS. A 1 - 1 • hXS 
PI Oil. ^-®AlgB«a2 6 9^>'N":5'-:::^>-i/'r6yt 

[0 10 8] y^/^— /Jn-ZU • >^;*- hXSP 1 111, H- 
SA 1 ^2 6 9 ^^mrJlA 1 Sai»2 7 1 t(0SlB5Srt 

• ^^^-V^^^^^IM^ A 1 - 2 • hXgP 1 
2H, ^rjgAlia»2 7 1(0/N-^-=^^>/^7;*-hU 

• y^t hiL^P 1 311, yy^i-^i^ • ^-^yi/^— V 
1^2 7 2^^:/K>'7'^>'://^•^y KJC^f^Si-^ 1 0 0 /z m^l 

'SXg-CfcSo 
[0 10 9] r;h.^c^S3fe:7^ci-fe;^0 5 n!>Ji/^- 
7:*-hXSPl, n^ir^/l-- 7;*- hXSPS, pf^Y 
^/v- 7;^ hxeP6*5^uf^>'x^:/^/<y K- :7;i- 

hxsp 1 3H, ft/^^&;55its^6?J^t:v^oT. 

Xm•T?^l*:^0^^DS^tr-AS)t$:^V^5o 
[0 110] y-V 'y:t V1MP A\z^'B\t^ 

6 3 n, 2 6 3 p Sr^^^U. fl::i^iiitim2Ki;^l!m^tf- 

i^Uv^X h^ffiV^Ty — KU'>f:^2 6 4 n, 2 64 

pi:^-SAliaj8S2 6 9 ^(7)=«yi$'^ hSr.h5^*!)^o 
g^«!7L2 6 8 a. 2 68 b«:?g^£-r^ri:trj:|?, 
hm«i2 6 3 n. 2 6 3 pC0y-h:g*5j:U«lK7L2 6 
8a, 2 6 8 b 0§^7LSS^5tS*i^^■Cffiv^5S3t^^^ 

[0 111] JtU±. :*:^§^#tcJ:or^.^^;}xfc^W4rll 



(11) 
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[0 112] SSIE^Jfifiaj-Cll. ffii|&J^fiElS*5j:0!jgiK 
[0 1131 

WT»i*3'5f fcS, 10 
[0 114] 3l/^±^^:}g^$i^yt^b*^i♦i^« 

[0 115] ±iE{k^iiti^®^^e'-Aui^;^ h 20 

[0s<ofgs#>:jrsi^] 

flll^B'?^^, 30 

0, (a) ttHUf'-ry^'cO^^ll. (b) ttSRiJ-fiiJBia-e 
[04] l2 2(c^-fS^K'-Ajtiii3SfioffiB3E«iH-a!| 
[05] *«Wo-*lSffi|-eife 5 i|ta|(^iBi|iigg^gro 
[06] *^BjO-|lli^J-Cfc5¥^*^«S[HlKilH<0 

[07] m6Kmi-^mmmm»mwi<om2m--m4, 
[08] ^jtm(o-mmmx'hz^mwmi^mmmn 

[09] *«Wro-*tfi«-C*55¥3>ft:««lHl«53Se<0 

S:*i-#i!»Stg<oSffl5»r®0 T?*> i> . 
[010] *5l§g©-IIJS«iJt?*>S#*ft*aiHllS3£a 
<OKit:(^&S:^1-i|£»«:S«roS6|5Wrffi0T?*>5, 

[011] :^%^<D-mmmvhi>^mi^Mmm^f&m 

roKjt*feSrS^i-^»fls:SffiroSS8»rffi0-efc.5, so 
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[012] ^^m^-mmmvhi^mi^mmmi^^s. 

<D8a3t;^)feSr^1-¥«(*S«<o|l95BrE0f feS, 
[013] ;*:58?qo-lliS«ijT?ii>2.¥»«^*Sf@«S^fi 

[014] *^Bjco-^JS«aj-efc5iii«fli:«iBlllllS3gS 

[015] :^^m<r>-mmM-i^hm^^tmmiei&mm. 

-r7n-0T?$)5, 

3 7'-^^<en 

3 a 7*— ^lElSSS 

3 b y'-i'mim 

4 ttiiiffiKQAs 

5 mm I /osB 

5 a >'<3'7r-^*y 

5 b ftl|t«i: 

5 c Mmm^^^u 

5d :/7>'^>'^'mffiS!lfflifi5 

5e miffii^mse 
.5 f ^9bmm^ 
5g S2(gi^mi« 

5h :^ttjei5 

5 i w-s-tojasis 

5 j 

5 k n-y$iJ»8B • 

5 1 mmmmu 

6 EBliMfHS 

6 a a;^ i^-A3t^;s (i^m*mi^-Ai!8«#a) 

6 b XY^^T—i^m {XY 7.y-~''y^m 

7 m^f-A (Igr^^f-A) 

8 fl^C-Ajg 

9 ^1-r;^^' 

10 y7>':3f>:/®ffi 

11 1 dl^lS 

12 |g2-rxi' 

1 3 i:^^:^x 

14 ||2ii(fi]SI 
1 5 XY;^7'-i? 

1 6 U— ifSlfttt 

2 0 tmm 

2 1 sKi^Mm^^li'-AWv'jx h 

2 2 ^mttsKyv- 

2 3 g^i^?L 
2 4 9Ji'm 
2 4 A EH 

2 5^ :<f ^m?- ir- A ut?;^ h 

3 2 
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3 3 -Jy V^>9^ htf> 

34 •:h^:7acyv^=iv^^ btf>' 

3 5 ffigfti^n-y 

4 1 ^-^m,% 

4 1a 3feaa 
4 1b uyx 
4 1c -feyf- 

4 2 x-^J^ltK^ 
4 2a ^^^$^~vy^y 
4 2b ItKS 

4 3 

5 7 i^2lp«^/Hai»i¥ 

5 9 %zm^^f\^^um 

6 1 S4S^^>'HE«I¥ 

8 1a-81g ||4l;<>5^/HBi6& 
8 2a'-8 2f S2S^^/Wiai» 
83a-83h ||3S^^/l-iai» 
8 3 X SBiH^ 
8 4Y £11 
100 

10 1 SiA^l 

102 :iit°:$':^v'-\'/US 

103 y^-}\^\:mm 

10 4 ^-V^/V;^ h 
10 5 

106 7 l>-<-;?^®« 

107 

108 =^ UiJ'^SlWUffi^ 

109 mm 
loga-iogc sjBcTL 

110 ^-^5iwumffi 

111 

1 12 Igigd^ 

1 1 3 mm 

1 1 4 S^«l!?L 

[[§8] 

S7 & 



260n 260p 







\ \ \ . 



115 ISlS^^yuEitl 

1 1 6 mm. 

117 me^^'/V'ieijft 

1 1 8 SSMTL 

119 jRis^^'/naiii 

1 2 0 ini&gdR 
1 2 2 ^|l|>?L 

1 2 3 @Rgi6ig«l 

1 2 5 ^i^a 

10 12 6 

1 2 8 mm 

129 

130 m\:'y^}='>m: 

131 ^<S/->'<-i^3i^K 

2 00 

2 6 0 n nS!«?^/W 
2 6 Op pM'^^/V' 

26 1 y^-ji'vmm 

2 6 2n 

20 2 6 2 p ^-vmm 
2 6 3n y-hmei 

2 6 3p -y— hffifii 

2 6 4n y— KW:^ 

2 64p y— KW>' 

2 6 5 

2 6 6 #i^fi->y 3>'ffii» 
2 6 6 r ^iltft'Vy aVUSffiSi 
2 6 7 ;^tfV;t>'i''7>^fflt 

2 6 8 a mmi 

30 2 6 8 b Scl^TL 

2 6 9 ^-gAliEiift 

2 7 0 Sffiiteig^K 

2 7 1 S-SA 1 iEiH 

2 7 2 7r-<'^/^*>'<!yi^^-i^3>'|g 



[[^9] 

m 9 
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[02] 



84Y ^ 



[0 7] 



(14) 



4*BBsP7-2 3 54 7 7 




[SI6] 

BI6 



131 



(15) 



4*M¥7-2 3 5 4 7 



110] 
10 



mi 1] 

SI 11 



264P "^'tMp 2« ^ 264^ T 2«, 2« 



26Sb 



261 26Sii 263p 268a ,„ ( 26lta 263n 26Sa 

( ( ( ( 2« 2«' \ , , I 265 




200 




264n 



200 



115] 

IS 



PI 



P2 



/7 



if?^; Si -7#^ 



R ' 7th 



:3>^^h ' 7th 




1 , ^ 


Ai -J 


. 7th 


Pi/ 


1 ^ 




n.-7th 


P72 






A J 2 




F7J 






7t h 





(16) 4*M5p7-2 364 7 7 
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